ヒトのプロスタグランジンE受容体EP[4]サブタイプの遺伝子発現に関する研究 : ホルボールエステルによる単球系及びリンパ球系細胞における異なる遺伝子発現調節 by Mori, Kiyoshi
Title
Gene expression of the human prostaglandin E receptor EP[4]
subtype : differential regulation in monocytoid and lymphoid













human prostaglandin E receptor EP 4 subtype: 




































































J Mol Mcd ( 1996) 74:333- 336 
K. Mori · L Tanaka · M. Kotani · F. Miyaoka 
T. Sando· S. Muro · Y. Sasaki· 0. Nakagawa 
Y. Ogawa · T. Usui · S. Ozaki · A. Ichikawa 
S. Narumiya · K. Nakao 
© Spri nger-Verlag 1996 
Gene expression of the human prostaglandin E receptor EP 4 subtype: 
differential regulation in monocytoid 
and lymphoid lineage cells by phorbol ester 
Received: 9 August 1995 I Acce pted: 20 February 1996 
Abstract We isolated a eDNA clone encodin g the hu-
man pros tag landin (PG) E receptor EP4 ubtype and ex-
amined the ge ne ex pression in human bl ood ce ll . o rth-
ern blot analys is revea led th at th e EP 4 gene i ex pressed 
at a hi gh leve l in periphera l bl ood mononuc lear ce ll s, 
and at lower leve ls in cultured human b lood ce ll lines, 
T HP- 1 and 0 937 (monocy to id ce ll lines), MOLT-4 and 
Jurkat (T-ce ll lines), and R aji (B-cell line). To examine 
regul ati on of the EP4 gene ex press ion in the immune 
system, we tud ied the effects of phorbo l 12- myri statc 
13-acetatc (PMA ) on these ce ll lines. Gene express ion 
was upregulated in THP- 1, U937, and Raj i cell s by 
PMA, and was downregul ated in MOLT-4 and Jurkat 
ce ll s. fn THP- 1 cell s the effects o f PMA were further an-
a lyzed, and the upreg ul ati o n of the EP4 gene was shown 
to be fo llowed by an increase in PGE1 bindin u ite and 
in PGE, - induced cA MP accumulati o~l . In the strikin u co n t ras t ~ other PGE rece ptor subty pes (EP 1 , EP1 and 
EP3) and other pros tano id recepto rs (lP and DP)- were 
shown not to be upreg ulated by PMA. Therefore, thi s i 
the tirst demonstrati o n o f a hi ghl y spec ifi c upreg ul ati on 
of the EP4 subtype in THP- 1 cell s trea ted w ith PMA, 
sugges ting the importance o r th EP4 subtype in the im-
mune system . l n the present s tudy we a lso c lar ifi ed th at 
E P4 ge ne ex pre ·s ion is regul ated diffe rentl y amo nu hu-
man monocyto id and lymphoid lineage ce ll s, thus lead-
ing to the bette r unde r tanding of the regulatory mecha-
K. Mori · l. Tanaka (l --J) · M. Kotani · F. Mi yaoka. T. Sando 
S. Mu ro · Y. Sasaki · 0 . Nakagawa· Y. Ogawa . T. Us ui . S. Oza ki 
K. Nakao 
Department of Med icine and Clin ical Sc ience 
Kyoto Uni vers ity Gradu ate Sc hool of Medi c in,e, Kyoto 606, Japan 
A. Ichi kawa 
Department of Phys iolog ical Chemi stry. 
Kyoto Uni vers ity Fac ulty of Pharmaceutica l Sc iences, Kyoto 606, 
Japan 
S. Na rumi ya 
Depa rtment of Pharmaco logy. 
Kyoto Uni versit y Graduate Sc hoo l of Medi cine, Kyoto 606, 
Japan 
ni sms fo r the human EP 4 ge ne ex press ion in the immune 
sys te m. 
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Introduction 
~rostag l a ndin (PG) E2 is produced in a wide variety o f 
ti ss ues and exerts a broad spectrum o f biol ogical ac ti ons 
by binding to its pecific ce ll surface receptors [I]. There 
are at leas t four subtypes o f PGE receptor, des ignated 
EP 1, EP2, EP3, and EP4, based upon the ir pharmaco log i-
ca l profi les and s igna l transducti on pathways. Mo lec ul ar 
c loning studi es o f these four subtypes have revea led th at 
they all have seven transmembrane doma ins and be lonu 
. b 
to the G protem coupled receptor superfa mi ly I I] . The 
EP 4_ subtype mediates the action of PG E2 by increas in g 
the Intrace llul a r cAMP leve l, whi ch is inhibi ted by a sub-
type-specifi c antagonist, AH23848B l2]. 
The immune system, es pec ia ll y mac rophage and lym-
phocyte, i one of the mo t important targets of PGE1 , in 
which bo th timulatory and inhibitory effects of PGE 1- are 
known f3l; PG E2 stimul ates lgE and LgG I produ cti on ~n B 
cell s [4] , whil e it inhibi ts tumor nec rosis factor-ex produc -
tion 111 mac rophages f5 l and interl eukin -2 and inte rferon-')' 
producti on 111 T ce ll s !61 . Theses bio logica l actions o f 
PGE2 in the immune system are associated mostl y with 
the e levati on of the intrace llular cAMP levels [3. 4, 6], 
sugges tin g the involvement o f the EP4 subtype. Howeve r, 
the precise subtype(s) which medi ates the actions o f PGE1 
in the immune system remains to be elucidated. -
In thi s contex t, in the present study we i o lated a full -
length eDNA c lone encoding the human PGE receptor 
EP4 subtype and examined the gene expression in human 
